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Introduction
Helicobacter pylori is now firmly established as a causative agent of gastritis and, possibly, peptic ulcers in H. pylori are seen adhered closely to gastric epithelium, between intracellular junctions and in the mucus layer of the ~tomach.~ Similarly, H. mustelae causes gastritis, and possibly ulcers, in the stomach and duodenum of ferrets; it adheres to the gastric epithelium and is endo~ytosed.**~ Like H. pylori, the ferret gastric organisms are found in the mucus layer of the stomach. H. feZis has been isolated from the stomachs of cats and dogs.'v7 An active, chronic gastritis in germ-free mice and rats, and chronic inflammation in gnotobiotic dogs has been produced by oral inoculation of H.felis.s- 10 The acute idammatory response seen in gnotobiotic rodents is similar to that described in the early stages of H. pylori infection .8 * The observation that most bacterial adhesins are haemagglutinins is supported by the fact that bacterial adhesins share properties of moderate to strong hydrophobicity and the ability to recognise specific receptors. 11 
Materials and methods

Bacterial strains
HA assay
The HA assay was performed according to the method of Arthur et ~1 .~~ A 10-pl volume of RBC 0.25 YO suspension was thoroughly mixed with 10 p1
of bacterial suspension on a chilled glass slide. The slide was rotated at 60rpm for 10min on a rotary platform (American Rotator V, American Dade, Miami, FA, USA). The assay was modified to read the slides microscopically for evidence of HA. Isolates that agglutinated RBCs were diluted serially two-fold to determine the titre.
Inhibition assay
The HA assay was performed with pre-treated bacteria and non-treated RBCs or with pre-treated RBCs and non-treated bacteria. Bacteria were pretreated with pronase 0.02 YO or trypsin 0-025 YO at 37°C for 45 min before assay. Bacteria were also heated at 56°C for 45 min before assay. RBCs were pre-treated with fetuin 0.5 mg/ml, neuraminidase 4.0 pg/ml or Dmannose 0 3 % at 37°C for 1 h before assay. Trypsin was obtained from Whittaker MA Bioproducts, Walkersville, MD, pronase from Boheringer Mannheim, Indianapolis, IN, and fetuin, D-mannose and neuraminidase from Sigma Chemical Company, St Louis, MO, USA.
Comparison of H A assays
HA assays were performed on 14 strains of H. pylori by the assays described above and by the assays described p r e~i o u s l y .~~~~~ For the slide assay, 10 pl of RBCs 2% v/v suspension was mixed with lop1 of bacteria at c. 5 x lo7 cells/ml at room temperature. The assay was read visually after mixing for 1 min.lg For the microtitration plate assay, 20 p1 of RBCs 2 % were added to 20pl of bacteria in the microtitration wells and the mixture was incubated at 4°C overnight before the HA patterns were read.20 The assay was modified by adding bovine serum albumin (BSA), 1 YO v/v to the buffer in an attempt to reduce false positive reactions. and H. mustelae strains. These three agents were somewhat more effective in inhibiting HA of ferret RBCs by both H . mustelae and H. pylori. However, none of these compounds was effective in eliminating HA of all strains tested.
Results
H A assay
Comparison of HA assays
The results of two different methods for testing HA are shown in table 11 . In comparing 36 individual HA assays, the results of the slide assay, performed at room temperature and examined microscopically, agreed with the results obtained with the cold slide HA assay. However, the microtitration-plate assay was positive in 26 (72 %) of 36 assays on visual observation compared with the cold slide HA assay which was 
Discussion
In our experience, the slide HA assay of Evans et all2 was difficult to read visually and microscopically, due to the high concentration of RBCs that was 2 % as compared with 0.25% in the cold slide assay? However, in our study the results of 36 tests examined microscopically agreed with those of the cold slide HA assay. There were more positive results (72 YO) with the visual microtitration plate HA assay than with the cold slide assay (30%). However, more careful examination of the HA pattern by microscopy revealed many (39 YO) false 
